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Abstract 

PROBLEM TO BE SOLVED: To control a heater temperature of an oxygen concentration sensor within 
an allowable temperature. 

SOLUTION: A tentative electric power guard value KWHGDW is found by a map or the like in 
response to an engine operating condition during element impedance feedback control or after electric 
power control continues for a prescribed time or more (step 201-208). A moderating coefficient KSM is 
set to a low coefficient KSML or a high coefficient KSMH in response to whether the tentative value 
KWHGDM is higher than the last electric power guard moderating value KWHGSM or not, and the 
tentative value KWHGDW is moderating-processed using the moderating coefficient KSM to set an 
electric power guard value WHGD (step 21 1-215). A heater electric power of an oxygen concentration 
sensor is guard-processed using the guard value WHGD. Over- rising of a heater temperature is 
prevented, thereby preventing damage to a heater and deterioration in an early stage caused by the 
over-rising of the temperature of a sensor element. 
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m&>±.<DM&i^ m%m&±>u-i zt^itLx^t 

Z d c TGS0f3effl-o«ltJ«JlPfl!Hr1iIEUT*;l^5 1 > 

[0 0 4 6] IMXtV?! 1 >tf 
-^/XZd c TG&> A*7i?77/RAM2 4(:M 

<DffiiEm<D8M-l >k'-y>XZdcTG(l #©X> 

^i 1 2 -chains. 

[0 0 4 7] jfcc, m*^f- h*<i*issT-5Bi ioroi 

^2 0 it, i o o xmMun^t^t^n^h. 10 

0 2 tcitt^, m^-Fg^j^^^c 

WHGD©#^>F{(£Ofcy-fe-y FbT#;i-^>£ 
i^7i-2». ^<Dm*^-HMtefiJ^*^>^CWHGD 

[0 0 4 8] to*. 1 0 0 XSVfMffiftt&ttftttgf 

^ff-r&t, xt'^2 o it tnoj tfij^sn. X 

7- y ^ 2 0 3 (Cjt*> »T-<>li-^>7.F/B3siJfPSI 

?t+ (xfb^d a»5*»««rr$. m#f»«^«, 

Xf , y^2 0 3t TNoj <t¥te£*U XT7^2 0 4 

#- f tj y 9 c wh g d on v y h mm% 
-r y u-yyx f/b Mmzwtftz® iz -tft&m® iz 

[0 0 4 9] C©Xf7y2 0 5T, tt^tf- FIS*WJ 
g*^>^CWHGDO*^>hffld^SfifTl 

xt-7^2 o 6tcjt^ a 1 1 ic^-rn 1 ©n 

Z d c CJSCfcjg 1 ©«##- KtWHGD^ftT^ 

FffiWH G D flt 'J - < ft 0 . Hf7"f > tf-y > 

T.Zdc*tt«JAtf2 0 OQfiiJifC^at, ^10m*^f 
- FfilW H G D (C -5 „ 
[0 0 5 0] ^©t£. «^fti»?.S7-1 , >t:-y>7 l 
F/BWC^fftSi;, Xt7^2 0 3TXFB=1 



T, 7,7^72 0 8 Kit*-. X>v > >3Itettffil'JSi;fc 
^2©**^— FfflCOig^a (7.7-y7"2 0 8~2 1 

5) £*ff-r$. 

[0 0 5 1] Sfc, WIE7,7>y^2 0 5T, %,f}jl— F 
M&^Jje* >>>^CWHGD©A'>>F ffi#j9?/£te T 1 

it, mijmwfr e. shm > t?- y >x f / b mm \zwff 
■tz<D\z+M!.mmm)®LT%, ntifflmmwizn 

-a>-5«fc-5fc*£*>, ir>-y-^T-l 4 ©ffitt{fcffiJt«fc o 
[0 0 5 2] if, Xf?y2 0 8T, 01 2{C^fX 

* tram 2 ©«##- h«v ? -?*%m b 

VTTP) tCjei;fe{g©*^^f— FMKWHGDM (ff 

FfBKWHGDM^StHbTfc&tA. 
[0 0 5 3] ®3t. X>v>[5IKISNE, g^f^^Vi 
ft i* *§Hi#*iSS < iz 9 . < 13. 3 B £ t - 9 fi 

K*±lf-5!^SWiV^ uC9/S*#tl/T, 121 1 2 ©fg 
2©*^^f-Fffi-7>y7 P #'l±fJ, x>> ! >(eiei5:NE. 

MJliJ— FttKWHGD M*t/jN ^ < 7i<5 J; $ $ tl 

[0 0 5 4] ^ 31©^2©m^— FfflVy^©/t7 

v>>(5Jg$:N e t ft^f© ^Tti^-^©*-^ ^(Dmts 

x y~j ym&rt 5 * -f fcKtJ^T v -y 

[0 0 5 5] *OXr7^2 0 9T, F&SU 
MKWHGSMW^tH^lel^^^fiJ^b, feb. *0 
Xf7^2 1 OiCji*, FVi*b 
{lKWHGSM©SJWffltbT, iEXfy^2 0 87? 
tilfcfiOtA^- HiKWHGDM^i^H (K 
WHGSM=KWHGDM) . 7f5»^2 1 5 Cit*, 
fooniJ-H- FttKWH G SMS-?-0$$fA^- Fffl 
WHGDitS. 

[0 0 5 6] !*^-FSiiLiKWHGSM©l!)W 

ntfttt. xf«vy?o9^5xf^^2 1 wzmfr, 

^®<Dlfc(Dmtifi- FfiKWHGDM^'MlEl©**^- 
Ff«t*b#KWHGSMJ;D^#(/^§^S:*lJ^t" 

3. 4iaI©{R©tt*^-FpKWHGpM^WleI©f«C* 
lIKWHCSMiDfe^fl-ii^B. ^f7^2 1 



* 



[0 0 5 7] ^@©{g<D«*^-H*SKWHGD 
Md^W0O«*^f— KftibfiKWH G S 

jtttW*#v^»Ks.MHfcK)fe-r4. asi 

ftftKSMCffl^SKSMLtKSMHS, KSML< 

G SMCDifJP^M^ck 0 fe/h<£ < 5&oW 

[0 0 5 8] "A(07,^yy"2 1 4t, RCE)«*^f— KM 
KWHGDM£\ ^SU^KSMSrfflViT^iCtiO 
fc^UtfigU m^#-K&i;UiKWHGSM£*& 

KWH G S M-KWH GSMO + KSMX (KWHGD 
M — KWHGSMO) 

££T, KWHGSMOttMEIOS^^-K^SL/fiiT? 

[0 0 5 9] 7s7-vy2 1 5Cjt^ ^ttibfc 

*j&#—Ffc*W<KWHGSMT8 2 ©«*#--]*« 

WHGD^MfrbT*;i/-? 1 >^«l71"5o ft, Ml 2© 
H«##ttS#©tfiHTV>3*;&#-- Kltfcffl 
1£U -kfBXT^y^ 0 8~2 1 5 ©fflH^fFtt^co 

[0 0 6 0] ^Ji^Lfc^WSfe (1) ot-*ia» 

(OtffWSB 1 3S.rX@l 4©*7 A3 1 *— h£fflt>T 

ujBJ-rso hi 3 1 4 ta, *fc. x>s?>j6»» 

1 4*sffitt«li;lt **"COWW (&¥-<l 

>XZdc>200 Q©$]ffl) 10 0 %Sm$OT£ 
^JSbT-te^-tMft^l 4©#ia£{£ji"f5. ^©100 

Zdc>4 0Q©». tt, ^©*^*J?JPC<±:D-fe>-tJ- 

^zdc*@^-f>t;-y>^3 0Q t&vcotsx^m 

Gr) lCi»J$r*J:5K:F/B«»bT-fe>-9i(5 : ?l 40 

[ 0 0 6 1 ] 0 1 3 ©0>JTte, KMJtfPJj&fc 9 

>^CWHGD©#£>hffi>5*f5f£ffiTl 

m^ns. cofcA. «*ffl»o»!iaeftt, mil© 
as 1 Kttv y d 1 ©«## 



&Ji, 01 2©3l2©S##-b*ffiVy7 P £ffl^TX> 
y>@g»NEtM an^hJVUgVTTP) frf, 
£©«##— l 4 ****. b#UibTMf 2© 

[0 0 6 2] JiniCkO, *7"f >K-^>*F/BfM 
flMBM'Ftt. Hs^frl$©»«***-fcJ*££ <fc OSMS 
adMSTbTaR^fiSE^T >k°-^>X^ii 
*) bT&, x>5>>3»BI*8£Ei*L&£2©**# 

©5i#a*K<::t**-c#T. fc^i5©ia^t> 
#4. b*»t>, x>> J >jIK4tSB©*ft*t»*aiflf-fe> 

■y-i 3js5a©s^ta©^t;*"t)ite)-rsTfc^©^w 
«n**% ^ - bT. x >z?>mMkwmz&-3^ 

X*$tbfcfc<Dntltf- K«*tt* bMS bTH 2 ©«# 
^{t^bToSe.ii-Tlg 2 ©«##- HttCKHtS'ti: 

sci^t, #«*©#aaeayin*#*bTaiE 

[0 0 6 3] £&, *jgj£f?l3r*, i X>5»BlHBW»A 
^f*i(ST-r§B#fc«, 01 2©T->y!|ttttCct DM12© 

(1) Tftt. MI2©*^^-KM©liM^[6]tM'>*[6] 
fc©|BT, tt*bfflafcfflVi«a:Sb««c*«t)lftA 

x, M? 2 ©**#- \ t m<oMlM$i$WP^£. 0 fc/hS < 

*-5«t-5(CbTH-5©T, MI2©m^^-h*fii&liiD^ 

h-* 1 5 ©W^SftfrJbff 
it* «fc 5 tObfoSg 2 (DMtljl- Kffi^l«iDS-&-2. d 

fcfrfcffc:, ftSl#lt«IibTt)ft< 1 £©* 
M©BWa+#fca#T*;:£**TS.5. 

[0 0 6 4] St. ^ffiBWi (1) T«, 09©iH 

sg^w-^^SfTTsctT-, -fe>u-*7i 4©^b 

K/Sbxss-f >fcf-^>x£*E-r-5©-e. 

7-1 4©*MkiCctoT-b>it^7i 4 ©iaft*«sttjaa 

b, *»BJ«. t>D-*^l 4©*<tKjtSDfcS«-<> 
tf-^>X©1iiE^fi l ^V : '<±:'5CbTfefi<. ^©* 
H2©«*^-HffitCctDk-^SS©®Wi 

[0 0 6 5] iu^T, t— ^ 1 5 ©ii«M&&, *7 

ja«^«picjb#-rn«, **iaffli©iiffWfMtt*s o 

&<tzt > ts.\,*tctb. «**0«4«Kli. Ml2©tt*^-h* 
fi(C±*k-a'«*©l«IBSfTto&<T>b, k-^15 

^fiB#*©ct 5 (C, x>i?>te»^tP^fi35M£^ttffi 



w±zti.mt)\zmm-?z>tcit)> nt>mwtfAmr$\zmi 
TM&znzt. t-? 1 5tfm&miz&mm. urn 

1*minz>Z\t\Zts.K), k-^l 5 tftfl»0I^5 

[0066] ^©^, ^.mmmm ( i ) th, 0 i 4 1 
/ b mm zt&zv m&mafii&ki, rcm& 

X, fc— 5©ffiII£ffigLfc;£;^V^¥0»fbT, 

^sn-g... cntr^D, fMifflfffttftv^m. hers*. 

Tfc, k-^ 1 5©fMa£igj$LTk— ^ 1 5©jH#rl 

fck-^l 5 ©^S^itT* 
[0 0 6 7] M, (1) Ttt, «a#-FBB 

t&mfejD C WH GD *«*fWWHJfcb* 6 * "5 > h 

D£l 0 0X««IHIIiB#a>&*?>h7v:73irr. 
m^J %— h* Wi«U£;& f>^CWHGD©*f>h AW. 

n©»&. m^[tT2 «, »«©gM&ST»n«. i o 

[0 0 6 8] 1 0 0 

«7J©«IMi, Xtt. «#f&«IS&:^5©k-*«:*j© 
«JM{to^«K«Ufcii* K» ^ -f > k-^>X F/ 
B M W i Z 'fflf -? S «t P L- T t> & ^ . 
[0 0 6 9] *mMB& (1) Ttt, 05, 09 

stfHi ofc^-rt-^$ijWffl©#;u-^>^-y-^v'r 
n>i 8T*fff sjc'SCbfca*. ;ins#ju—3 1 >& 

[0070] mmmm (2) ] t^T. t-^iiTj 
mm) v&ittzttLTmmm&^-v- 1 3 <Di&m\zmn 



[0 0 7 1] *rZ\T\ *mW(D&1MBm (2) T«, 0 
^Xl»7^ FA*? ir«mft#Jt"r*«t 5 LT 

^-5. 0 1 5 co&m&mwi-^yi** *xwn> 

17©ROM (0jSiTf) icffili^n, ffifeir^yfft 
(W*.«18 0'CA) SfcHfr^nSCiT, WflMlWi 

[0 0 7 2] *JV-^>jWB»*n-5fc* S1\ Xt7 

73 o i-e, &a^>+fj&>s©&ajft^£^*&A/e, 

Jt 7 -f — F A* y £ MtffifitiL LT V ^^§A> SrfiJ^f 

A*yi7«iE^FAF^ ri. 0J IrlS^bT, 

^3 1 Hzmti. ^©«^«, ^MJt7^-h*A'.y^$(J 

[0 0 7 3] — ^, ±|2X^-y7 P 3 0 IT, &Mit7J 
- ^/^i/^miLtm^ntzm^izlt. Xry^3 
0 3{cit^, • k-^m*^2©«^^- Hfifc^^o 

T^zfr&fr&mttz. t-?nt)ipf& 2 ©m^^f- 

•y-l 3©^fiS^ffi14M^6^txTV^fcJ?), -tr> 
it^tt^iSTUTV^tfiMUT, 0 4\Z 

it*, SS^-f >tf-y>XZdcWJgf aQ (013 

aQlt Qmt7-<-}iAy9Mm$:mM-fZ><D\Z&m 

■5c 

[0 0 7 4] u0XTi/^3O4t, S^-1'>k 0 -^> 
X Z d c j0Cp]j£flS[ a Qct D t>** V» t*U«Snfc»^ 

«. t>**?i 4 ©Mflf^sttiB*^ e>^c# < ^f-nx 

fc*, Xf'yy3 0 2 tCjt*. ^«KJt7W — KA>y^S 
jE#»FAF$ ri. 0j ttt3tUT$jiJt7> — F/t 
yi'WWSffjtU 7.5 : --y^'3 1 llcjitr. 
[0 0 7 5] ^n(C*fbT, ^-f>k-y>^Zdc 

*, a^it)t)/jNS^^tt««©7^- K/fy^y-r 

>K1 ~K6 ^K*ii^, *CD«k5tbT$«lt7-f 

[0 0 7 6] 7ryy3 0 6t, ^Mit^-^-h* 

-A*>yi'1ijE«»FAF©fftH^I0Ii]^5^^lJSb, t> 



IIFAFIA(I) £*S^ctt)^fflbT, Xf7^3 

0 9 \zmts„ 

FAFIA(l) =F AF — Kl XLAFSEN+ (K2 
+ K3 +K4 +K5 +K6 ) x F AF 

LAFSENIt K**«-fe>-tf-l 3T^thL 

[0 0 7 7] Sll:b7^-HA7^aiMFA 
F©Sittl38«2|gB£JU*T*nK, Xr7^3 0 6^W 
ry73 0 8l:l^, ^@©«»aF AF I A (i) & 
^SCfcctOffUlLT. 7.5^73 0 9tCittr 9 
FAF I A(i) =FAF I A(i-l) + (TGAF-LA 
F S EN) XKA 

TGAFttx>s;>|Hl(6»4:ft«ri^6*ft&n 

[0 0 7 8] JK±(Ocfcp^LTX^^y3 0 7XB3 0 
8T»»SFAFlA(i) £*tBLfc^ Xf7^3 0 

FAF = FAF I A (i) +K1 XLAFSEN-K2 X 
FAF(i-l) -K3xFAF(i-2) — K4 X FAF (i- 
3)-K5 XFAF(H) -K6 * FAF (i-5) 

To 

[0 0 7 9] C<D'&, X^y7 3 1 0 Kit*, »UiLfc 
S«ft7>f-F^y^«liE«ftFAF<Dj:TISS> ±R 
(1. 2 5) £TK#-Hffi (0. 7 5) T# 

[0 0 8 0] tl/T, ^0Xf773 1 1T\ 
*8iEff*FAF&«^i!(titKfiaTv*ffiViT, *SCfc 

ck 0 «S*W»*T A u ffl t T*y a y 5 A S^7T 

■So 

TAU=TpXFALLXFAF+T v 

[0 0 8 1] MlB^y^ 0 k— 

-f>*«*iMy?, $Ht7^-KA'7!)ijEMFA 
FSrg:ttlL Uf7y3 0 6~3 10) . Xry^3 1 

1 TlMWlTAU*Sail/T*:/Dy7A^7t 

[00 82] «±s2Wi/&#Hifij§fli (2) tCckna, 



tfc 7 4 - F A* **lflHH?it* 5 ± "5 C bfcCT?. t- 

vkzi*2>Mmmm-t>-y- 1 3 ©ttt"i«©jt#*/h£ < t 

T. ^tttfi©«7^- FA*>y^Wffl*ff ofc 

a*Sit 7 -r - f a* y 7 um © a > 5 1 > y t m str 
coo8 3] ^mmmm (2) -m* k-7«## 

m2 0«*^/-F«iC*>^oTl/^^ffC. m^>M~ 
y>X Z d c o Q«t 0 %>**VijS»5A»fcJ;o 

T, 2*Ktfc 7 W - FA* v 7 MW<Z>&lkt&l£temn<D2. 

ifi, QMit? 4 - FA'y ^fBWOfl-jh t*)£tt»«o$ 

«sjt7 ^ - hvty^spot^ 6*— i?<Dfr*mffirz 

[0 0 8 4] -^CDffi, *^BJ«. =.ffi$L<DQmikfflfflzs 

[01] **W©*«5»» (1) fcJ3W-*Be*»t*ftta 
yXfA©««$it^D £ 0 
[02] k-7fOT[fiJ&©1#$£^TlElSS0 
[03] »*iME-fe >3-<0tfcfcWfiff0 

[04] s?*sa-fe>+)-(75«ffi-«8it#tt*^-r0 

[05] t-*fMM/— ^>®fflS©«&t-i*;Rt" 7P- 

F 

[06] *fm >^-y>7,<D^m^mmm-r?>rzK> 

©0 

[07] *^-r >¥-¥>xtm±)m^m£v>m&$:M 
[08] ^^aat^-i'>t!-y>xt-fe>-t}-^ i pcp 
[09] B«-f >tf-^>xis«;i--^>©5aa©?in 
[010] ^^-F'wwstJU-^xoiaacsfEn** 
[011] *f -f > t-y >x tji i ©t a*- put 

-T0 

[012] x>S?>laie»d:XPy hJl'W^fcfiom* 
^f- Fffi t©Hff SrSjgf -5IB 2 omtsfi- Ffflv y 7 
1-^1-0 

[013] H^Jg^ (1) Ot-*flMI$fTo;fc«<&© 




[Hi4] mmmm (i) ©t-^wii&ff-afc*^© 

[015] *%.W<Dni&MM (2) (Ci5lt^^j 
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FAFIACJ)=FAF—K1 xlafsen 
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FAFIA0) =FAFIAflhl) 

+ (TGAF— LAFSEN) XKA 
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